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Study on energy of Pinus taiwanensis community in Wuyi Moun-
tains
LIN Peng', LIN Yi-Ming', LI ZhenJi', YANG Zhi-Wei', LIU Chu-Dian’, HE Jian-Y uan®
(1. Department  Biologys Xiamen Universitys X iamen 361005, Chinas 2-T he A dministrative Bureau of Wuyishan N a~
tional N ature Reserve, Wuyishan 354315, China)
Abstract: On the basis of the biomass and productivity research, and by means of calorimetry measurement.,
the standing crop of energy,net energy production and energy conversing efficiency of Pinus taiw anensis
community were determined. T he results were as follows: (1) There were some differences in the gross
caloric value among the fractions of Pinus taiwanensis com munity. The gross caloric value of bark of trunk
was the highest(22. 14k]J/g), that of dead root was the lowest(16.27k]J/¢g). (2) The energy in standing crop
of Pinus taiwanensis community was 379832.3k]/m>. The energy value of the aboveground was
275488.0kJ/ m”> (accounting for 72.5%) and that of belowground was 104344. 3kJ/m’ (accounting for
27.5%). Net energy production was 20654. 1kJ/m? = a for Pinus taiw anensis community in 1993, in which
the energy for grow th accumulation was 13894.4kJ/ m* - a,the energy of releasing to other branch ecosys-
tem was 6759. 7kJ/m? - a. (3) To the photosynthetic active radiation on the stand, the energy conversing ef—
ficiency of Pinus taiw anensis community was 0.997%.
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Table 1 Gross caloric value of various fractions in Pinus taiwa—
, nensis community
22.14k)/g  21.85k]/g
VB om Grme Fowtom Gron
taker 1 : caloric value caloric value
P Leaf 21.85 Shrub 19. 10
> Twig 21. 67 Herb 17.27
’> S S Perennial branch 2119 Macr o< oot 19.74
’ Dead branch 20.64 Mid —<oot 18. 48
, , 7 7 Fruit 20.79 Micro—root 16. 69
| ’ , Wood of trunk 7 Deadrond 1627
’ S Bark of trunk 2214
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Table 2 Standing crop of energy( SCE) in Pinus taiwanensis com—
munity
[2
o/ m2 -
[5] Fractions (b/rn dw) (kJ/ m?) (%)
Biomass . Percentage
SCE
2 to total
2 Leaf 320.9 7011.7 1. 85
Twi 71.1 1540.7 0.41
379832. 3K/ m?, 275488. 0k ]/ e
2013.9 42674.5 11.24
m’, 72.53%, Perennial branch
104344.3x]/ m?,  27.47%, Dead branch 593.0 12239.5 3.22
269719k ]/ m*? Fruit 6.9 143.5 0. 04
Wood of trunk 7546.17 149349. 2 39.32
89.01%. Bark of trunk 938.4 20776. 2 5.47
Shrub 2184.2 41718.2 10. 98
’ Herb 2.0 34.5 0.01
’ . 13677. 1 275488.0 72.35
s 10.98% 0. 01% Total of aboveground
Macro-root 4130. 8 81542.0 21.47
S S Mid—-oot 430.9 7963. 0 2.10
(5] Micr o+ oot 885.8 14784.0 3.89
i Dead root 3.4 55.3 0.01
s Total of below ground 3450.9 104344.3 27.47
0.01% Total 19128.0 379832.3 100. 00
B > > > > > >
> > > > > >
3.3
1993 3 (net energy production) 1
( )
[6]
3 . 20654. 1kJ/m® - a,
13894. 4kJ/m? - a, 67.27% ; 6759.7kJ/
m?-a, 32.73%, ,
. 20654. 1kJ/m® - a,
(26334kJ/ m? - a)l7l, (26435k]/ m? - a)!3; (10032kJ/m? - a)l7l;
(19228k)/ m? - a) (19646kJ/m? - a)l? (4 ,
3.4
(energy conversing efficiency, ECE) (NEP)
(solar radiation energy, SRE) ,  ECE%= NEP/SRE><100

, (‘photosynthetic active radia—
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tion, PhAR) s ECE%= NEP/PhAR <
1001 6891 0.47, PhAR= SRE><0. 478,
s 0.997%( 5)
3 (1993) 4
Table 3 Net energy production( NEP) in Pinus taiwanensis Table 4 Net energy production(NEP) of various forests
community
Forest type NEP(k}/ m? - a)
1 T ropical rain forest 34276
Fractions NPI; NEP Percentage Rain—green forest 26334
(g/m?) (kJ/m2) to total( %) Summer—green forest 19228
Twig 71.1 1540.7 7.46 Warm temperate mixed forest 19646
Boreal coniferous forest 10032
Perennial branch 69.3 1468.5 7. Woodland 11704
Bark of trunk 32.3 715.1 3.46 Sclerophyllus scrub 16302
Wood of trunk 259. 8 5141.4 24. 89 Desert scrub 1254
Shrub 75.2 1436.3 6.95 Larch plantationl 3l 26435
Herb 0.1 1.7 0.01 Pinus taiw anensis forest 20654. 1
Root 187.6 3590.7 17.38 * ,
Litter leaf 270.4 3658.7 27.40 Lieth W hittaker ( 1975)171. A1l data from Lieth and
Litter branch 49.0 1021.4 4.95 Whittaker ( 1975) except the data of larch plantation and Pi—
Litter flower 3.2 67.7 0.33
nus taiw anensis forest.
Litter fruit 0.6 11.9 0.06
Total 1018.6  20654.1 100. 00

5

Table 5 Energy conversing efficiency of PhAR in Pinus taiwanensis community in Wuyi Mountains

s

C om munity SRE(kJ/m? - a) PhAR(KJ/ m? - a) NEP(kJ/m? - a) ECE (%)

Pinus taiw anensis 4409900 2072653 20654. 1 0.997

community

* ( )  20a 441k J/ em2
, 0.997%, (2.35%
5.07%)""" (1.59%) ', (0.73%)"'", Ovington (1.0%
1.3% )™
4
(D . 16,27 22.14k)/g ,
, 22.14kJ/g  21.85k]/ g
(2 89.01%,
, 10.98% 0.01%
> > S
) . \ 0.01% ,
(3) 379832.3kJ/m?, 20654. 1kJ/m* - a,



